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Description 

Field of the Invention 

The present invention relates to an opto-electronic 
receiver apparatus for use in an optical fiber communi- 
cations network. More particularly, the present invention 
relates to methods and apparatus for achieving an op- 
tical receiver with increased dynamic range. 

Background of the Invention 

Transimpedance amplifiers are employed in optical 
receivers in order to convert very small currents indica- 
tive of optical signals applied to photodiode detectors. 
These small currents are then converted to signal volt- 
ages of greater amplitude. In an optical fiber communi- 
cations network whereby a plurality of geographically 
distributed users each write onto a common optical fiber, 
incoming optical signals from a nearby transmitter may 
be detected at a high signal level, whereas incoming op- 
tical signals received from a distant transmitter may be 
detected at very low signal levels. Thus, to be effective, 
a transimpedance front end of the optical receiver must 
be sufficiently sensitive effectively to receive the weak- 
est optical signals and must also be controllable to re- 
ceive the strongest optical signals without reaching sat- 
uration and resultant distortion in the detected signal 
voltages. 

High sensitivity and high saturation level are con- 
tradictory requirements for a transimpedance front end 
of an optical receiver. A simplified representation of a 
typical transimpedance front end of an optical receiver 
is illustrated in Fig. 1. With reference to the Fig. 1 con- 
figuration, if the amplification factor -A is sufficiently 
large, the transimpedance is equivalent to the feedback 
resistance R L . On one hand, for high sensitivity the R L 
value should be large because the noise current intro- 
duced by the feedback resistor is inversely proportional 
to the resistor value. On the other hand, to realize a high 
saturation level, the value of R L should be small in order 
to limit signal excursion. 

Techniques reported in the prior art for increasing 
dynamic range improvement typically involve the use of 
active devices at sensitive nodes of the transimpedance 
amplifier. One example is given in Fig. 2. In Fig. 2, an 
FET device is provided at the input of the amplifier to 
shunt away photo current at high signal levels to prevent 
saturation of the amplifier. In Fig. 3, an FET device is 
shunted across a portion R L1 of the feedback resistor 
R L in order to lower the value thereof at high signal lev- 
els. The FET devices employed in these prior art exam- 
ples are placed at sensitive nodes, i.e. the input of the 
amplifier in Fig. 2 and across the feedback resistor in 
Fig. 3. The FET devices add parasitic capacitances into 
the amplifier circuit, and these parasitics have a signif- 
icant effect upon the performance of the overall amplifier 
circuit. In order to minimize the effect of the parasitics, 



the characteristics of the FET devices must be chosen 
carefully and tightly controlled within a narrow tolerance. 
Usually, the FET devices have been incorporated into 
an integrated circuit amplifier wherein the design of the 
5 active device may be customized for a particular appli- 
cation. 

Neither of the techniques illustrated in Figs. 2 or 3 
for extending the dynamic range of an optical receiver 
is convenient if the designer is limited to standard "off 
10 the shelf discrete circuit components and elements. 

US Patent 4,757,192 discloses an extended dy- 
namic range optical receiver and signal amplifier appa- 
ratus comprising a photodetector, a buffer connected to 
the photodetector and an amplifier connected to the 
is buffer for amplifying the signal of the photodetector. The 
amplifier comprises two feedback networks, wherein 
one of these networks comprises a switch connected to 
the input of the amplifier and used to connect this net- 
work in parallel with the other feedback network. The 
20 apparatus further comprises an optical level sensing 
and switching control means connected to the photode- 
tector, by means of which the switch provided in the one 
feedback network is controlled. 



The object of the invention is to provide a transim- 
pedance front end for an optical receiver with increased 
dynamic range without the problems of a switch coupled 

30 to the input of the amplifier. Therebythe invention allows 
to realize the transimpedance front end with standart 
"off-the-shelf" electronic components, with a minimum 
of circuit complexity and at relatively very low cost. 
In accordance with the present invention a transim- 

35 pedance front end is provided for an optical receiver in- 
cluding a photodetector coupled optically to an optical 
fiber for receiving optical signals over the fiber and con- 
nected electrically to the front end, wherein the front end 
comprises: 

40 

a buffer connected with its input to the photodetec- 
tor, 

a first amplifier connected with its input to the output 
of the buffer through first switching means and com- 

45 prising a first high value feedback resistor means 
connected between the output of the first amplifier 
and the input of the buffer to define a first mode low 
optical signal level amplifier configuration, 
a second separate amplifierconnected with its input 

so to the output of the buffer through second switching 
means and comprising a second low value feed- 
back resistor connected with its one side through a 
third switching means to the output of the second 
separate amplifier and with its other side to the input 

55 of the buffer to define a second mode high optical 
signal level amplifier configuration, and 
optical level sensing and switching control means 
connected to the photodetector for sensing an in- 
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coming optical signal level and to the first, second 
and third switching means for switching between 
the first and second amplifier configurations as a 
function thereof. 

According to another aspect of the invention, a tran- 
simpedance front end is provided whereby a switch is 
incorporated into the amplifier to selectively switch be- 
tween an open and closed circuit configuration depend- 
ent on a sensed current level to be amplified, with first 
and second separate and independent amplifiers being 
provided and first and second separate and independ- 
ent feedback resistors being provided so that one am- 
plifier is capable of operating during one mode (low gain) 
and the other amplifier is capable of operating during 
another mode (high gain). The low gain amplifier and 
feedback resistor comprise passive and active compo- 
nents which are all separate from those forming the high 
gain amplifier and feedback resistor (except for inter- 
connect conductors). 

These and other objects, advantages, aspects and 
features of the present invention will be more fully un- 
derstood and appreciated upon consideration of the fol- 
lowing detailed description of preferred embodiments, 
presented in conjunction with the accompanying draw- 
ings. 

Brief Description of the Drawings 

Fig. 1 is a simplified block and schematic circuit di- 
agram of a conventional transimpedance front end of an 
optical receiver. 

Fig. 2 is a simplified block and schematic circuit di- 
agram showing one approach of the prior art for extend- 
ing the dynamic range of the Fig. 1 front end. 

Fig. 3 is a simplified block and schematic circuit di- 
agram showing another approach of the prior art for ex- 
tending the dynamic range of the Fig. 1 front end. 

Fig. 4 is a simplified block and schematic circuit di- 
agram illustrating a transimpedance front end of an op- 
tical receiver incorporating principles of the present in- 
vention. 

Fig. 5 is a more detailed schematic circuit diagram 
of the Fig. 4 transimpedance front end. 

Detailed Description of the Preferred Embodiment 

Fig. 4 illustrates in overview an improved transim- 
pedance front end 10 of an optical receiver which 
achieves extended dynamic range while employing 
standard, low cost transistors and other components in 
a noncritical manner. A photodiode 12 is connected to 
the input of a buffer amplifier 14. In a first operational 
mode adapted to high gain amplification of low signal 
levels, the buffer amplifier 14 connects to an amplifier 
16 through a switch 18. The amplifiers 14 and 16 form 
a transimpedance amplifier by virtue of a feedback re- 
sistor 20 which has a relatively large value. 



When the detected optical signal reaches a value 
where maximum sensitivity is no longer required, the 
first operational mode including amplifiers 14 and 16 is 
discontinued, and a second operational mode suitable 
5 for handling large magnitude optical signals without sat- 
uration is established. In the second mode, a transim- 
pedance amplifier is obtained by the configuration of the 
buffer 1 4 and an amplifier 24 connected to the buffer 1 4 
via a switch 22. A small value feedback resistor 26 is 
10 also connected via a switch 28 from the output of the 
amplifier 24 to the input of the buffer 1 4. By substituting 
the second mode configuration with the low value feed- 
back resistor 26, the saturation level of the transimped- 
ance front end 10 is extended. Since the optical signal 
is is now large, the low value of the resistor 26 does not 
adversely affect overall performance of the optical re- 
ceiver. Signal voltage output is provided via an analog 
demultiplexer circuit 30. 

An optical level detector includes a sense resistor 
20 32 and a capacitor 34 which are connected to receive 
the photo current input from the photodiode 12. The 
sense resistor develops a voltage which is proportional 
to the average photo current and this voltage is com- 
pared with a reference voltage V R by a comparator cir- 
25 cuit 36. The comparator 36 provides a control output 38 
which operates the switches 1 8, 22 and 28 to switch the 
front end 10 from the first mode to the second mode 
when the incoming optical signal level exceeds the ref- 
erence voltage V R which is a known, preset value, and 
30 similarly the comparator operates the switches to switch 
the front end 1 0 from the second mode to the first mode 
when the overage value of the incoming signal falls be- 
low the reference voltage V r . 

The capacitor 34 along with resistor 32 provide a 
35 sufficiently long time constant so that the sense voltage 
represents the average optical signal power. Also, hys- 
teresis is provided in the switch control function so that 
the control does not dither between the two operational 
modes. 

40 Fig. 5 provides a practical implementation of the 
Fig. 4 circuit 10. The same reference numerals em- 
ployed above to describe Fig. 4 are also employed to 
identify corresponding functional areas and elements of 
the Fig. 5 circuit implementation. In the Fig. 5 example, 
45 three switch transistors Q2, Q3, and Q6 switches be- 
tween essentially an open circuit and closed circuit state 
depending on the sensed current level to be amplified. 
Transistor Q2 switches amplifier 16 and high gain resis- 
tor 20, Q3 switches amplifier 24, and Q6 switches low 
so gain resistor 26. 

Transistor Q8 and Q9, 39 form a "current mirror" 
which reflects the photocurrent representing the aver- 
age optical signal power into the comparator circuit 36. 
The buffer amplifier 14 is implemented as a GaAs 
55 MESFET transistor Q1 . In the first operational configu- 
ration for low optical signal levels, the buffer Q1 is cou- 
pled to amplifier 16 formed by NPN transistor Q5 and 
PNP transistor Q2 through the switch 1 8 including PNP 
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transistor Q2 and comparator 18 (U1 B). Transistor Q2 
acts in a dual role as part of amplifier 16 and switch 18. 

For low level signals below a reference voltage level 
set by the comparator 36 (implemented as a first one 
U1 A of a four open-collector comparator array, such as 
type LM 2901), the output control signal on line 38 is 
low. This causes the output of the comparator U1B to 
be low and the switch transistor Q2 to be conducting, 
resulting in coupling of the output from the buffer Q1 to 
the base of transistor Q5. 

At the same time, the low gain configuration formed 
by circuit elements 22, 24, 26 and 28 is inactive. Switch 
22 includes a third comparator U1 D which controls the 
base of an PNP switch transistor Q3. In the high gain 
configuration, the output of the third comparator U1D is 
high, causing the transistor Q3 to be in a high imped- 
ance state thereby causing Q4 to cut off and causing 
diode CR1 to be reversed biased. Similarly, the switch 
28 disconnects the low value resistor 26 (1 2K ohm) from 
ground (Grd). The switch 28 includes a fourth compara- 
tor U1C, a switching transistor Q6 and diode CR1. In 
this mode the output of the fourth comparator U1C is 
low which removes the base bias from the transistor Q6, 
and Q6 also presents a high impedance. The net effect 
is to eliminate any conduction path for current through 
the low value resistor 26. Thus, the first operational 
mode results in a sensitive, high gain transimpedance 
amplifier comprising the Fig. 5 elements Q1, Q2, Q5, 
Q7 and feedback resistor 20 configured as a 150K and 
10K resistor in series. The output buffer 30 comprising 
the element Q7 and wire "O-ring" of Q5 and Q4 operat- 
ing in this first circuit configuration. 

When the optical signal reaches a significant level, 
such as -26 dBm, the level detector 36 (U1A) changes 
from low to high. U1 B now goes high, turning off Q2 and 
opening the path between the buffer transistor Q1 and 
the amplifier 16 (Q2, Q5). This disables the high gain 
configuration. Concurrently, the switch 22 turns on, 
thereby connecting the buffer Q1 to amplifier 24 (com- 
prising an PNP transistor Q3 and the NPN transistor 
Q4). Also switch 28 turns on (U1D goes high, forward 
biasing transistor Q6, which also causes the emitter- 
base junction of transistor Q5 to become forward bi- 
ased, resulting in connection of the low value resistor 
26 in the circuit. The low gain amplifier configuration (re- 
sistor 26, Q3, Q4) is now activated, thereby increasing 
the saturation level of the optical receiver. As with the 
high gain amplifier configuration, transistor Q2 acts as 
a dual role as part of amplifier 24 and switch 22. 

With the dual mode optical receiver thus realized, a 
sensitivity of -43dBm, a saturation level of -1 OdBm, and 
an overall dynamic range of 33 dB is realized. The Fig. 
5 circuit implementation is realized with standard off- 
the-shelf components. The NPN transistors Q4, Q6, and 
Q7 may be type MPSH 10 or equivalent. The PNP tran- 
sistors Q2, Q3, may be type MPSH 81 or equivalent. 
The quad comparator implementing U1A, U1B, U1C 
and U1D may be type LM2901 , or equivalent. The other 



circuit elements have the values associated proximately 
with their symbols as shown in Fig. 5. 



5 Claims 

1. A transimpedance front end (10) for an optical re- 
ceiver including a photodetector (12) coupled opti- 
cally to an optical fiber for receiving optical signals 
10 over the fiber and connected electrically to the front 
end (10), the front end (10) comprising: 

a buffer (1 4) connected with its input to the pho- 
todetector, 

is a first amplifier (16) connected with its input to 

the output of the buffer (1 4) through first switch- 
ing means (1 8) and comprising a first high value 
feedback resistor means (20) connected be- 
tween the output of the first amplifier (16) and 

20 the input of the buffer (1 4) to define a first mode 

low optical signal level amplifier configuration, 
a second separate amplifier (24) connected 
with its input to the output of the buffer (14) 
through second switching means (22) and com- 

25 prising a second low value feedback resistor 

(26) connected with its one side through a third 
switching means (28) to the output of the sec- 
ond separate amplifier (24) and with its other 
side to the input of the buffer (14) to define a 

30 second mode high optical signal level amplifier 

configuration, and 

optical level sensing and switching control 
means (32, 34, 36) connected to the photode- 
tector for sensing an incoming optical signal 
35 level and to the first, second and third switching 

means for switching between the first and sec- 
ond amplifier configurations as a function 
thereof. 

40 2. The transimpedance front end (10) as claimed in 
claim 1, wherein each amplifier (16; 24) comprises 
at least two amplification transistors (Q2, Q5; Q3, 
Q4). 

45 3. The transimpedance front end (10) as claimed in 
claim 1 or 2, wherein the first amplifier (1 6) compris- 
es a first transistor (Q2) operating in a dual mode 
as the first switching means (1 8) to selectively con- 
nect the first amplifier (1 6) to the buffer (14) and as 

so an amplification transistor to amplify a signal when 
the first amplifier configuration is selected by the op- 
tical level sensing and switching control means (32, 
34, 36), the second amplifier (24) comprises a sec- 
ond transistor (Q3) operating in dual mode as the 

55 second switching means (22) to selectively connect 
the second amplifier (24) to the buffer (14) and as 
an amplification transistor to amplify a signal when 
the second amplicication configuration is selected 
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by the optical level sensing and switching control 
means (32, 34, 36). 

4. The transimpedance front end (10) as claimed in 
claim 3, wherein each amplifier (16; 24) includes a s 
separate additional amplification transistor (Q5; 
Q4). 

5. The transimpedance front end (10) as claimed in 
claim 3 or 4, wherein each amplifier (16; 24) in- 10 
eludes a comperator (U1 B; U1 D) having an output 
coupled to its respective dual mode transistor (Q2; 
Q3), an input of the comparator (U1B; U1D) being 
connected to the optical level sensing and switching 
control means (32, 34, 36). « 

6. The transimpedance front end (10) as claimed in 
any one of claims 1 to 5, wherein the third switching 
means (28) includes a switching transistor (Q6) for 
selectively switching the connection between the 20 
low value feedback resistor (26) and the second 
amplifier (24) between essentially an open circuit 
and closed circuit configuration. 

7. The transimpedance front end (10) as claimed in 25 
any one of claims 1 to 6, wherein the optical level 
sensing and switching control means (32, 34, 36) 
includes means for averaging a value of a sensed 
optical signal level and includes time constant 
means producing a time constant being sufficiently 30 
long to prevent dither switching between the first 
and second level amplifier configurations. 

8. The transimpedance front end (10) as claimed in 
claim 1, wherein the high value feedback resistor 35 
means (20) defines a resistive feedback path which 
does not include any part of a resistive feedback 
path defined by the low value feedback resistor 
means (26). 



nected to the emitter-collectorsignal path of the 

first switch transistor (Q2) and having an output 

connected to an output buffer (Q7), 

the first high value feedback resistor means 

(20; R2 ; R3) is connected from the output of the 

first transistor amplifier means (Q5) to the input 

node, 

the second switching means (22) includes a 
second switch transistor (Q3) having an emit- 
ter-collector signal path connected to said col- 
lector output, and a second comparator (U1 D) 
for controlling a base electrode of said second 
switch transistor (Q3) in accordance with the 
switching control signal (38), 
the second amplifier (24) comprises a second 
transistor amplifier means (Q4) having an input 
connected to the emitter-collector signal path 
of the second switch transistor (Q3) and having 
an output connected to the output buffer (Q7), 
and 

the second low value feedback resistor means 
(26) is connected from the output of the second 
transistor amplifier means (Q4) through said 
third switching means (28) to the input node, 
wherein said third switching means (28) in- 
cludes a third switch transistor (Q6) and a third 
comparator (U1C) for controlling a base elec- 
trode of the third switch transistor (Q6) in ac- 
cordance with the switching control signal (38). 



Patentanspriiche 

1. Transimpedanz-Eingangsstufe (10) fur einen opti- 
schen Empfanger, der einen optisch mit einer opti- 
schen Faser gekoppelten Fotodetektor (12) zum 
Empfangen von optischen Signalen uber die Faser 
aufweist der elektrisch mit der Eingangsstufe (10) 
verbunden ist, die Eingangsstufe (10) mit: 



The transimpedance front end as claimed in claim 
1, further comprising an input node, wherein 

the photodetector (1 2) is connected to the input 
node, 

the buffer (14) comprises a buffer transistor 
(Q1 ) having a base electrode connected to the 
input node and having a collector output, 
the first switching means (18) includes a first 
switch transistor (Q2) having an emitter-collec- 
tor signal path connected to said collector out- 
put, and a first comparator (U1 B) for controlling 
a base electorde of said first switch transistor 
(Q2) in accordance with a switching control sig- 
nal (38) produced by the optical level sensing 
and switching control means (32, 34, 36), 
the first amplifier (16) comprises a first transis- 
tor amplifier means (Q5) having an input con- 



einem Puffer (14), der mit seinem Eingang mit 
dem Fotodetektor verbunden ist, 
einem ersten Verstarker (16), der mit seinem 
Eingang mit dem Ausgang des Puffers (14) 
uber eine erste Schaltvorrichtung (18) verbun- 
den ist und eine erste zwischen den Ausgang 
des ersten Verstarkers (16) und den Eingang 
des Puffers (14) geschaltete hochwertige 
Riickkopplungswiderstandsvorrichtung (20) 
zum Definieren eines ersten Verstarkerkonfigu- 
rationsmodusfurniedrige optische Signalpegel 
aufweist, 

einem zweiten separaten Verstarker (24), der 
mit seinem Eingang mit dem Ausgang des Puf- 
fers (14) tiber eine zweite Schaltvorrichtung 
(22) verbunden ist und einen zweiten nieder- 
wertigen Ruckkopplungswiderstand (26) auf- 
weist, der zum Definieren eines zweiten Ver- 



5 



9 



EP 0 632 941 B1 



10 



starkerkonfigurationsmodus fur groBe optische 
Signalpegel mit seiner einen Seite uber eine 
dritte Schaltvorrichtung (28) mit dem Ausgang 
des zweiten separaten Verstarkers (24) und mit 
seineranderen Seitemitdem Eingangdes Puf- 
fers (14) verbunden ist, und 
einer optischen Signalpegelerfassungs- und 
Schaltsteuervorrichtung (32, 34, 36), die mit 
dem Fotodetektorzum Erfassen des Pegels ei- 
nes ankommenden optischen Signals und mit 
der ersten, der zweiten und der dritten Schalt- 
vorrichtung zum Umschalten zwischen der er- 
sten und der zweiten Verstarkerkonfiguration 
als Funktion des Signalpegels verbunden ist. 

2. Transimpedanz-Eingangsstufe (10) nach Anspruch 
1 , wobei jeder Verstarker (16; 24) wenigstens zwei 
Verstarkertransistoren (Q2, Q5; Q3, Q4) aufweist. 

3. Transimpedanz-Eingangsstufe (10) nach Anspruch 
1 oder 2, wobei 

der erste Verstarker (16) einen ersten Transi- 
stor (Q2) aufweist, der im Dualmodus 

als die erste Schaltvorrichtung (18) zum 
selektiven Verbinden des ersten Verstar- 
kers (16) mit dem Puffer (14) und 
als ein Verstarkertransistor zum Verstar- 
ken eines Signals arbeitet, wenn die erste 
Verstarkerkonfiguration von der optischen 
Pegelerfassungs- und Schaltsteuervor- 
richtung (32, 34, 36) selektiert ist, und 

der zweite Verstarker (24) einen zweiten Tran- 
sistor (Q3) aufweist, der im Dualmodus 

als die zweite Schaltvorrichtung (22) zum 
selektiven Verbinden des zweiten Verstar- 
kers (24) mit dem Puffer (14) und 
als ein Verstarkertransistor zum Verstar- 
ken eines Signals arbeitet, wenn die zweite 
Verstarkerkonfiguration von der optischen 
Pegelerfassungs- und Schaltsteuervor- 
richtung (32, 34, 36) selektiert ist. 

4. Transimpedanz-Eingangsstufe (10) nach Anspruch 
3, wobei jeder Verstarker (16; 24) einen separaten 
zusatzlichen Verstarkertransistor (Q5; Q4) auf- 
weist. 

5. Transimpedanz-Eingangsstufe (10) nach Anspruch 
3 oder 4, wobei jeder Verstarker (16; 24) einen 
Komparator (U1B; U1D) mit einem Ausgang auf- 
weist, der mit dem jeweiligen Dualmodus-Transi- 
stor (Q2; Q3) des Verstarkers (16; 24) verbundenen 
ist, wobei ein Eingangdes Komparators (U1 B; U1 D) 
mit der optischen Pegelerfassungs- und Schalt- 



steuervorrichtung (32, 34, 36) verbunden ist. 

6. Transimpedanz-Eingangsstufe (10) nach einem 
der Anspruche 1 bis 5, wobei die dritte Schaltvor- 

5 richtung (28) einen Schalttransistor (Q6) zum selek- 
tiven Umschalten der Verbindung zwischen dem 
niederwertigen Ruckkopplungswiderstand (26) und 
dem zweiten Verstarker (24) zwischen einer im we- 
sentlichen offenen Schaltkreis- und einer geschlos- 

10 senen Schaltkreiskonfiguration aufweist. 

7. Transimpedanz-Eingangsstufe (10) nach einem 
der Anspruche 1 bis 6, wobei die optische Pegeler- 
fassungs- und Schaltsteuervorrichtung (32, 34, 36) 

is eine Vorrichtung zum Mitteln eines Wertes eines er- 
faBten optischen Signalpegels und eine Zeitkon- 
stantenvorrichtung aufweist, die eine ausreichend 
groBe Zeitkonstante bereitstellt, urn zitterndes Um- 
schalten zwischen der ersten und der zweiten Pe- 

20 gel-Verstarkerkonfiguration zu vermeiden. 

8. Transimpedanz-Eingangsstufe (10) nach Anspruch 
1, wobei die hochwertige Ruckkopplungswider- 
standsvorrichtung (20) einen resistiven Ruckkopp- 

25 lungspfad definiert, der keine Elemente eines von 
der niederwertige Ruckkopplungswiderstandsvor- 
richtung (26) definierten resistiven Ruckkopplungs- 
pfads aufweist. 

30 9. Transimpedanz-Eingangsstufe nach Anspruch 1, 
ferner mit einem Eingangsknoten, wobei 



der Fotodetektor (12) mit dem Eingangsknoten 
verbunden ist, 

35 der Puffer (14) einen Puffertransistor (Q1) mit 

einer mit dem Eingangsknoten verbundenen 
Basiselektrode und einem Kollektorausgang 
aufweist, 

die erste Schaltvorrichtung (18) einen ersten 
40 Schalttransistor (Q2) mit einem mit dem Kollek- 

torausgang verbundenen Emitter-Kollektor-Si- 
gnalpfad, und einen ersten Komparator (U1B) 
zum Steuern einer Basiselektrode des ersten 
Schalttransistors (Q2) in Ubereinstimmung mit 
45 einem Schaltsteuersignal (38) aufweist, das 

von der optischen Signalerfassungs- und 
Schaltsteuervorrichtung (32, 34, 36) erzeugt 
wird, 

der erste Verstarker (16) eine erste Transistor- 
50 verstarkervorrichtung (Q5) mit einem mit dem 

Emitter-Kollektor-Signalpfad des ersten 
Schalttransistors (Q2) verbundenen Eingang 
und einem mit einem Ausgangspuffer (Q7) ver- 
bundenen Ausgang aufweist, 
55 die erste hochwertige Ruckkopplungswider- 

standsvorrichtung (20; R2, R3) zwischen den 
Ausgang der ersten Transistorverstarkervor- 
richtung (Q5) und den Eingangsknoten ge- 
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schaltet ist, 

die zweite Schaltvorrichtung (22) einen zweiten 
Schalttransistor (Q3) mit einem mit dem Kollek- 
torausgang verbundenen Emitter-Kollektor-Si- 
gnalpfad, und einen zweiten Komparator (U1 D) 
zum Steuern einer Basiselektrode des zweiten 
Schalttransistors (Q3) in Ubereinstimmung mit 
dem Schaltsteuersignal (38) aufweist, 
der zweite Verstarker (24) eine zweite Transi- 
storverstarkervorrichtung (Q4) mit einem mit 
dem Emitter-Kollektor-Signalpfad des zweiten 
Schalttransistors (Q3) verbundenen Eingang 
und einem mit dem Ausgangspuffer (Q7) ver- 
bundenen Ausgang aufweist, und 
die zweite niederwertige Ruckkopplungswider- 
standsvorrichtung (26) von dem Ausgang der 
zweiten Transistorverstarkervorrichtung (Q4) 
uber die dritte Schaltvorrichtung (28) an den 
Eingangsknoten angeschlossen ist, wobei die 
dritte Schaltvorrichtung (28) einen dritten 
Schalttransistor (Q6) und einen dritten Kompa- 
rator (U1C) zum Steuern einer Basiselektrode 
des dritten Schalttransistors (Q6) in Uberein- 
stimmung mit dem Schaltsteuersignal (38) auf- 



Revendications 

1. Etage d'entree (10) a adaptation d'impedance des- 
tine a un recepteur optique comprenant un photo- 
detecteur (12) couple optiquement a une fibre opti- 
que pour la reception de signaux optiques par la fi- 
bre et raccorde electriquement a I'etage d'entree 
(10), I'etage d'entree (10) comprenant : 

un circuit tampon (14) raccorde par son entree 
au photodetecteur, 

un premier amplificateur (16) raccorde parson 
entree a la sortie du circuit tampon (1 4) par un 
premier dispositif (1 8) de commutation et com- 
portant un premier dispositif (20) a resistance 
de reaction de valeur elevee connecte entre la 
sortie du premier amplificateur (16) et I'entree 
du circuit tampon (14) pour la delimitation d'une 
configuration d'amplificateur a faible niveau 
des signaux optiques dans un premier mode, 
un second amplificateur separe (24) connecte 
par son entree a la sortie du circuit tampon (14) 
par un second dispositif de commutation (22) 
et possedant une seconde resistance de reac- 
tion de faible valeur (26) connectee par son pre- 
mier cote, par I'intermediaire d'un troisieme dis- 
positif de commutation (28), a la sortie du se- 
cond amplificateur separe (24) et, par son autre 
cote, a I'entree du circuit tampon (14) pour la 
delimitation d'une configuration d'amplificateur 
a niveau eleve des signaux optiques dans un 



second mode, et 

un dispositif de commande de commutation et 
de detection de niveau optique (32, 34, 36) con- 
nects au photodetecteur pour la detection d'un 
5 niveau de signal optique recu et aux premier, 

second et troisieme dispositifs de commutation 
entre la premiere et la seconde configuration 
d'amplificateur en fonction de celles-ci. 

10 2. Etage d'entree (10) a adaptation d'impedance selon 
la revendication 1, dans lequel chaque amplifica- 
teur (16 ; 24) comporte au moins deux transistors 
d'amplification (Q2, Q5 ; Q3, Q4). 

is 3. Etage d'entree (10) a adaptation d'impedance selon 
la revendication 1 ou 2, dans lequel le premier am- 
plificateur (16) possede un premier transistor (Q2) 
qui travaille en mode double comme premier dispo- 
sitif (18) de commutation pour la connexion selec- 

20 tive du premier amplificateur (1 6) au circuit tampon 
(14) et comme transistor d'amplification pour I'am- 
plification d'un signal lorsque la premiere configu- 
ration d'amplificateur est selectionnee par le dispo- 
sitif (32, 34, 36) de commande de commutation et 

25 de detection de niveau optique, le second amplifi- 
cateur (24) comportant un second transistor (Q3) 
qui travaille en mode double comme second dispo- 
sitif de commutation (22) pour la connexion selec- 
tive du second amplificateur (24) au circuit tampon 

30 (14) et comme transistor d'amplification destine a 
amplifier un signal lorsque la seconde configuration 
d'amplification est selectionnee par le dispositif (32, 
34, 36) de commande de commutation et de detec- 
tion de niveau optique. 

35 

4. Etage d'entree ( 1 0) a adaptation d'impedance selon 
la revendication 3, dans lequel chaque amplifica- 
teur (16 ; 24) possede un transistor d'amplification 
(Q5 ; Q4) supplemental separe. 

40 

5. Etage d'entree ( 1 0) a adaptation d'impedance selon 
la revendication 3 ou 4, dans lequel chaque ampli- 
ficateur (16 ; 24) possede un comparateur (U1B; 
U1 D) ayant une sortie couplee a son transistor res- 

45 pectif a mode double (Q2 ; Q3), une entree du com- 
parateur (U1 B ; U1 D) etant connectee au dispositif 
(32, 34, 36) de commande de commutation et de 
detection de niveau optique. 

so 6. Etage d'entree (10) a adaptation d'impedance selon 
Tune quelconque des revendications 1 a 5, dans le- 
quel le troisieme dispositif de commutation (28) 
possede un transistor (Q6) de commutation selec- 
tive de la connexion entre la resistance de reaction 

55 de faible valeur (26) et le second amplificateur (24) 
essentiellement entre des configurations de circuit 
ouvert et de circuit ferme. 
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7. Etage d'entree (1 0) a adaptation d'impedance selon 
I'une quelconque des revendications 1 a 6, dans le- 
quel le dispositif (32, 34, 36) de commande de com- 
mutation et de detection de niveau optique compor- 

te un dispositif destine a former une moyenne d'une s 
valeur d'un niveau de signal optique detecte et com- 
porte un dispositif a constante de temps qui cree 
une constante de temps suffisamment longue pour 
empecher une commutation par oscillation entre les 
configurations du premier et du second amplifica- 10 
teurde niveau. 

8. Etage d'entree (1 0) a adaptation d'impedance selon 
la revendication 1 , dans lequel le dispositif a resis- 
tance de reaction de valeur elevee (20) delimite un is 
trajet resistif de reaction qui ne comporte aucune 
partie d'un trajet resistif de reaction defini par le dis- 
positif a resistance de reaction de faible valeur (26). 

9. Etage d'entree (10) a adaptation d'impedance selon 20 
la revendication 1 , comprenant en outre un noeud 
d'entree, dans lequel : 

le photodetecteur (12) est connecte au noeud 
d'entree, 25 
le circuit tampon (14) comporte un transistor 
tampon (Q1 ) ayant une electrode de base con- 
nected au noeud d'entree et une sortie de col- 
lecteur, 

un premier dispositif (18) de commutation com- 30 
prenant un premier transistor de commutation 
(Q2) ayant un trajet de signal emetteur-collec- 
teur connecte a la sortie de collecteur, et un 
premiercomparateur (U1B) destine a comman- 
der une electrode de base du premier transistor 35 
de commutation (Q2) en fonction d'un signal de 
commande de commutation (38) produit par le 
dispositif de commande de detection et de 
commutation (32, 34, 36) de niveau optique, 
le premier amplificateur (16) comporte un pre- 40 
mier dispositif amplificateur a transistor (Q5) 
ayant une entree connectee au trajet de si- 
gnaux emetteur-collecteur du premier transis- 
tor de commutation (Q2) et ayant une sortie 
connectee a un circuit tampon de sortie (Q7), 45 
le premier dispositif a resistance de reaction de 
valeur elevee (20 ; R2, R3) est connecte entre 
la sortie du premier dispositif amplificateur a 
transistor (Q5) et le noeud d'entree, 
le second dispositif de commutation (22) pos- so 
sede un second transistor de commutation 
(Q3) ayant un trajet de signaux emetteur-col- 
lecteur connecte a la sortie de collecteur, et un 
second comparateur (U1 D) destine a comman- 
der une electrode de base du second transistor 55 
de commutation (Q3) en fonction du signal (38) 
de commande de commutation, 
le second amplificateur (24) comporte un se- 



cond dispositif amplificateur a transistor (Q4) 
ayant une entree connectee au trajet des si- 
gnaux emetteur-collecteur du second transistor 
de commutation (Q3) et ayant une sortie con- 
nectee au circuit tampon de sortie (Q7), et 
le second dispositif a resistance de reaction de 
faible valeur (26) est connecte entre la sortie 
du second dispositif amplificateur a transistor 
(Q4), par I'intermediaire du troisieme dispositif 
a commutation (28), et le noeud de sortie, et le 
troisieme dispositif de commutation (28) com- 
porte un troisieme transistor de commutation 
(Q6) et un troisieme comparateur (U1C) desti- 
ne a commander une electrode de base du troi- 
sieme transistor de commutation (Q6) en fonc- 
tion du signal de commande de commutation 
(38). 
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